Modulation of IL-7 thresholds by SOCS proteins in developing B lineage cells.
During B lymphopoiesis, IL-7 induces survival, proliferation, and differentiation signals that are important during the pro-B to pre-B cell transition. We showed that murine small pre-B stage cells do not signal or proliferate in response to IL-7, yet they maintain IL-7R surface expression. Loss of proliferative responsiveness to IL-7 is mediated by suppressor of cytokine signaling protein 1 (SOCS-1), the expression of which is regulated during B lymphopoiesis, with the highest levels observed in small pre-B cells. SOCS-1 inhibits IL-7 responses in pre-B cell lines and ex vivo B lineage cells. SOCS-1 expression and, thus, responsiveness to IL-7, can be regulated by IL-7 itself, as well as IFN-γ and IL-21. Additionally, the transcriptional repressor Gfi-1b enhances the proliferative responsiveness of B cell lines to IL-7. We demonstrated that these molecules act together to form a SOCS-mediated "rheostat" that controls the level of IL-7R signaling in developing murine B lineage cells.